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Specifications 

1. Name of this Invention 

TELEVISION TUNER FOR SATELLITE BROADCASTING 

2. Claim(s) 

[1] Television tuner for satellite broadcasting equipped with a 
switch which changes its connection when the C/N ratio of a first 
middle frequency signal becomes lower than the threshold value and a 
Telop generation circuit which generates a Telop signal for 
displaying a message on a display screen, and when the C/N ratio of 
the first middle frequency signal becomes lower than the threshold 
value by the connection change of said switch, the output signal of 
the video output terminal is switched to a Telop signal from a video 
signal . 

[2] Television tuner for satellite broadcasting according to 
Claim 1, wherein the AGC level voltage is used for control the 
switching. 

[3] Television tuner for satellite broadcasting according to 
Claim 1, wherein the threshold voltage for switching is made 
variable . 

[4] Television tuner for satellite broadcasting according to 
Claim 2, wherein the threshold voltage for switching is made 
variable . 
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3. Detailed Explanation of this Invention 
[Technological Field] 

This invention pertains to a television tuner for satellite 
broadcasting. 
[Conventional Technology] 

Fig. 4 is a diagram showing the configuration of the 
conventional television tuner for satellite broadcasting. In the 
figure, item 1 denotes a first middle frequency input terminal 
connected to a down- converter , to which a signal of 1035 - 1335 MHz 
is inputted. Item 2 denotes a tuner for converting a first middle 
frequency into a second middle frequency (402.78 MHz). Item 3 
denotes an AGC amplifier and item 4 denotes a second middle frequency 
amplification circuit. Item 5 denotes a detection diode; 6 denotes 
an amplifier; and 7 denotes an AGC level voltage output terminal. 
Item 8 denotes an FM amplifier which demodulates an FM-modulated 
second middle frequency signal; and 9 denotes a video-voice 
separation circuit which separates the video signal and voice signal 
from a demodulated signal. Item 10 denotes a video signal process 
circuit for processing a separated video signal. Item 11 denotes a 
video signal output terminal. Item 12 denotes a process circuit for 
processing a separated voice signal. Items 13a and 13b denote voice 
outputs separated into 2 channels respectively. 

With the television tuner for satellite broadcasting, the second 
middle frequency signal amplified by the second middle frequency 
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amplification circuit 4 is FM-demodulated and detected by the 
detection diode 5. Thus, if the AGC level voltage provided by 
amplifying the detection signal is high, the gain of the AGC 
amplifier is lowered; whereas if the AGC level voltage is low, the 
gain of the AGC amplifier 3 is increased to allow the signal level 
after the second middle frequency amplifying circuit 4 to be fixed, 
thereby subsequently configuring an AGC loop in this manner. 
[Problems to be Solved by this Invention] 

However, the abovementioned configuration causes significant 
rain- fall attenuation. Thus, when the broadcasted video image is not 
reproducible, a meaningless video signal carrying only the noise is 
outputted from a video signal output terminal. Moreover, as the 
reason of not showing the normal video image cannot be understood by 
the general viewers, the viewers erroneously identify the source of 
this problem as a tuner problem. 

This invention was developed based on the problems described 
above. Thus, the purpose of this invention is to provide a 
television tuner for satellite broadcasting which outputs a Telop 
signal from a video signal output terminal 11 so as to display a 
message indicating that the quality of the received video image is 
much deteriorated because of rain-fall attenuation at the time of 
rain-fall attenuation occurrence. 
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[Means to Solve the Problems] 

To solve the abovementioned object, this invention provides a 
television tuner for satellite broadcasting, equipped with a Telop 
generation circuit which can be operated instead of the video signal 
processing circuit when the input signal level becomes lower than the 
threshold level. 
[Operation] 

The device of this invention configured as described above 
outputs a Telop signal for displaying a Telop message instead of a 
video signal when the signal level decreases due to rain-fall 
attenuation, so that a Telop message indicating the worsened signal 
reception caused by the signal level lower than the threshold value 
can be displayed on the screen. 
[Operational Examples] 

Fig. 1 is a diagram showing the configuration of television 
tuner for satellite broadcasting described in the first Operational 
example. The parts identical to those in Fig. 4 are denoted by the 
same numeric symbols. The device shown in Fig. 1 is identical to the 
device shown in Fig. 4 except that it has a Telop generation circuit 
14 and switch 15 operated by reflecting the AGC level voltage. 

The following explains the operation of the television tuner for 
satellite broadcasting configured as described above. The switch 15 
controls the switching using the AGC level voltage provided through a 
control line 21. While the first middle frequency level is high, and 
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the video reception quality is sufficiently high, the AGC level 
voltage is also high. Thus, the switch 15 is connected to the 
contact point at the video signal processing circuit 19 and operated 
in the same way as the conventional device shown in Fig. 4 to provide 
a regular video signal image. However, when the first middle 
frequency input signal level is lowered drastically due to rain- fall 
attenuation, causing extremely low video signal reception quality, 
the AGC level voltage drastically decreases as well, thereby allowing 
the switch 15 to connect the contact point 17 at the Telop generation 
circuit side. Thus, a Telop signal for displaying a message of 
"Currently, signal level is low" is transmitted from the Telop 
generation circuit 14 and displayed on the television screen through 
the video signal output terminal 11. The threshold for switching the 
switch 15 is set beforehand corresponding to the required video 
signal reception quality. 

As described above, based on this Operational example, by 
providing a switch 15 which switches the connection when the AGC 
level voltage becomes lower than the threshold level and a Telop 
generation circuit 14 connected to the switch 15, when the video 
signal reception quality becomes extremely low due to rain- fall 
attenuation, the Telop message is automatically displayed for 
indicating the low signal level, thereby allowing general viewers to 
easily understand the reason for the worsened video signal reception, 
subsequently preventing them from misunderstanding the source of 



6 



problem as a problem of the television tuner for satellite 
broadcasting. 

Fig. 2 is a diagram showing the configuration of the television 
tuner for satellite broadcasting described in the second Operational 
example. The parts identical to those shown in Figs. 1 and 4 are 
denoted by the same numeric symbols. The device shown in Fig. 2 is 
identical to the device shown in Fig. 1, except that it has a 
variable level shifter 23. 

The following explains the operation of the television tuner for 
satellite broadcasting of this operational example configured as 
described above. The variable level shifter 23 is for allowing easy 
modification of the threshold of the AGC level voltage used for 
switching the switch 15. With this shifter 23, when the first middle 
frequency input signal level changes due to the change of the regular 
value of the AGC level voltage caused by the change of the down 
converter of the previous level, change of the antenna diameter, 
etc., the threshold value for changing the setting of the switch 15 
for the video signal quality can be fixed by modifying the level 
shift amount of the variable level shifter 21. The rest of the 
operational configuration is identical to the Operational example 
shown in Fig. 1. 

As described above, by inserting the variable level shifter 23 
into the control line 21 of the switch, even when the antenna 
diameter or gain of the down converter is changed, the threshold 
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value for generating a Telop associated with the video signal 
reception quality can be maintained at a fixed value. 

Fig. 3 is a diagram showing the configuration of the television 
tuner for satellite broadcasting described in the third Operational 
example of this invention. The parts identical to those shown in 
Figs. 1, 2, and 4 are denoted by the same numeric symbols. The 
difference between the device shown in Fig. 3 and device shown in 
Fig. 2 is that, in Fig. 3, the switch 16 is inserted into the input 
side of the video signal processing circuit 10 instead of the output 
side. With this configuration, the first middle frequency input 
signal level is lowered in the same way as described with the 
Operational examples shown in Figs. 1 and 3, thereby displaying a 
Telop message when the AGC level voltage becomes lower than the 
threshold level for changing the setting of the switch 16 due to the 
decreased first middle frequency input signal level. Also, as 
described with the Operational example shown in Fig. 2, by inserting 
the variable level shifter 23 into the control line 22, even when the 
regular value of the input signal level changes due to the change of 
the antenna diameter, down converter gain, etc., the threshold for 
generating a Telop message associated with the video signal quality 
can be maintained fixed. 

Note that the variable level shifter 23 in the Operational 
examples 2 and 3 may be replaced with a variable gain amplifier. 
Moreover, although the AGC level voltage is used for detecting the 
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signal level in the first - third Operational examples, the voltage 
may be generated based on the configuration in the manner of 
utilizing a direct current by detecting the output signal of the AGC 
amplifier 3 or the signal of the second middle frequency amplifier 
circuit. Moreover, as in the case of the first and second 
operational examples, the Telop message content is not restricted. 
[Effect of this Invention] 

As explained above, with the method based on this invention, 
when the video reception quality is drastically worsened due to 
decreased signal level, a Telop message is displayed so as to avoid 
displaying only the deteriorated video image filled with noise, while 
allowing a viewer to be easily informed of the cause of the worsened 
video signal quality. Thus, the practical effect of this invention 
is significant. 

4. Simple Explanation of the Figures 

Fig. 1 is a diagram of a television tuner for satellite 
broadcasting described in an operational example of this invention. 
Fig. 2 and Fig. 3 are diagrams of respective television tuners for 
satellite broadcasting described in other operational examples of 
this invention. Fig. 4 is a diagram of a conventional television 
tuner for satellite broadcasting. 

1... First middle frequency input terminal; 3... AGC amplifier; 
5 .. .Detection diode; 10... Video signal processing circuit; 11... Video 
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signal output terminal; 14...Telop generation circuit 
16 . . . Switch 



10 



Figure 1 

Key: 1... First middle frequency input terminal; 2... Tuner; 3...AGC 
amplifier; 4 ... Second middle frequency amplification circuit; 8...FM 
demodulator; 9 .. .Video-voice separation circuit; 11... Video signal 
output terminal; 15... Switch 
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Figure 2 

Key: 1... First middle frequency input terminal; 2... Tuner; 3 
amplifier; 4 ... Second middle frequency amplification circuit; 
6 .. .Amplifier ; 8...FM demodulator; 9 .Video-voice separation 
circuit; 10... Video signal process circuit ; 11 .. .Video signal output 
terminal; 12... Voice signal process circuit; 14...Telop generation 
circuit 
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Figure 3 

Key: 1... First middle frequency input terminal; 2... Tuner; 3... AGC 
amplifier; 4... Second middle frequency amplification circuit; 
6 .Amplifier ; 8 . . . FM demodulator; 9 .. .Video-voice separation 
circuit; 10... Video signal process circuit; 11... Video signal output 
terminal; 12... Voice signal process circuit; 14...Telop generation 
circuit; 23 .. .Variable level shifter 
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Figure 4 

Key: 2... Tuner; 3...AGC amplifier; 4 ... Second middle frequency 
amplification circuit; 6 .. .Amplifier ; 8...FM demodulator; 9... Video- 
voice separation circuit; 10... Video signal process circuit; 
11... Video signal output terminal; 12... Voice signal process circuit; 
14...Telop generation circuit; 23 ... Variable level shifter 
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